Smad7 gene transfer attenuates angiogenesis in peritoneal dialysis rats.
Transforming growth factor-β (TGF-β) has been shown to play a role in peritoneal angiogenesis associated with peritoneal dialysis (PD). The present study investigated whether blockade of TGF-β signalling with Smad7 has a therapeutic effect on PD induced-peritoneal angiogenesis. A rat model of peritoneal dialysis was induced by a daily intraperitoneal injection of 4.25% Dianeal and lipopolysaccharides. PD rats were transfected with a doxycycline regulated, Smad7-expressing plasmid using an ultrasound-microbubble-mediated system on day 0 and day 14 after initiation of PD and an empty vector was used as control. Peritoneal microvessel density (MVD) in peritoneal tissue was assessed by anti-CD31 immunohistochemistry after 4 weeks of PD and peritoneal angiogenic growth factors, including vascular endothelial growth factor (VEGF), basic fibroblast growth factor (bFGF) and platelet-derived growth factor (PDGF) was also examined by immunofluorescence, western blot and reverse transcription-polymerase chain reaction. In contrast to the normal control group, at 4 weeks after PD, PD rats displayed peritoneal lesions, peritoneal angiogenesis and increased mRNA and protein expression of VEGF, bFGF and PDGF. Smad7 gene transfer significantly attenuated the peritoneal MVD and inhibited the upregulation of VEGF, bFGF and PDGF. Moreover, inhibition of peritoneal angiogenesis by overexpression of Smad7 was associated with inhibition of phosphorylation of Smad3 and downregulation of TGF-β expression. Smad7 gene transfer via an ultrasound-microbubble-mediated system is able to attenuate peritoneal angiogenesis in a rat model of PD. Those results suggest that blockade of the TGF-β/Smad signalling pathway may represent a novel therapeutic approach to prevent PD-induced peritoneal angiogenesis.